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31 Historical background on CDIO activities.-  
1.1.- Our adaptation to European Higher Education Area (EHEA)
Aims: Shift to student-centred education promotion of professional skills ,  , 
design of programmes based on learning objectives and competences common   , 
Bachelor’ Degree – Master’s Degree structure…  
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41 Historical background on CDIO activities.-  
1.2.- Progressive incorporation of student-centred and CDIO activities
In the 2001-2010 decade mainly by means of:  
Activities and challenges (In many cases 
moved by student
  
external motivation)
assocations and teachers
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bj t t d b
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52 Historical limitations and challenges.-  
2.1.- Some historical limitations at ETSII-UPM: The need for a systematic approach
Æ CDIO experiences in just some subjects is not enough, as not all our students
were benefiting from them
Æ CDIO ti iti ith t l ti ti ( h ll b t i i ti ac v es w ex erna mo va on c a enges y en erpr ses, assoc a ons, 
may not be stable in the long term)…  -
Æ Extra-curricular activities do not normally involve an adequate assessment  , 
which leads to difficulties in quantifying our students’ professional skills   
Æ CDIO activities linked to one-semester subjects normally allow students to live 
the Conceive + Design stages, but not the Implement + Operate ones
Therefore:
When planning the ETSII-UPM MSc in Industrial Engineering we opted for a 
systematic promotion of the CDIO concept, not just by means of final master’s
theses, but incorporating additional well-planned innitiatives
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63 The International CDIO Initiative.-   
3.1.- The International CDIO Initiative
Æ CDIO Vision
“An education that stresses the fundamentals, set in the context of Conceiving, Designing, 
Implementing & Operating complex engineering systems and products:
- Curriculum organised around mutually supporting courses, but with interwoven CDIO activities.
- Rich with student design-build-test projects.
I t ti l i f f i l kill h t k d i ti- n egra ng earn ng o  pro ess ona  s s suc  as eamwor  an  commun ca on.
F t i ti d i ti l l i- ea ur ng ac ve an  exper en a  earn ng.
Constantly improved through quality assurance process with higher aims than accreditation ”-           .
Æ CDIO History 
“- In 2000, MIT in collaboration with three Swedish universities - Chalmers University of            
Technology, Linköping University and the Royal Institute of Technology (KTH) formally founded 
the CDIO Initiative.
- It rapidly became an international collaboration, with universities around the world adopting the 
f k (i tl i th d d l f Chi i iti f t h l ”same ramewor  .e. curren y s e propose  mo e  or nese un vers es o  ec no ogy.
Additi l i f ti htt // di /ona n orma on: p: www.c o.org
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73 The International CDIO Initiative.-   
3.1.- The International CDIO Initiative
More than 120 collaborating institutions worldwide and expanding…
CDIO Regions: 
North America Region   
Latin America Region 
U.K. & Ireland Region 
Europe Region 
Asia Region  
A t li d N Z l d R ius ra a an  ew ea an  eg on 
South Africa & Tunisia Region
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83 The International CDIO Initiative.-   
3.1.- The International CDIO Initiative
A d th S i h t k i l in  e pan s  ne wor  s a so grow ng…
T l BCNe ecom-
Universitat Politècnica de Catalunya  
ETSI Industriales 
Universidad Politécnica de Madrid
8
Escola Tecnica Superior d'Enginyeria Quimica
Universitat Rovira i Virgili
93 The International CDIO Initiative.-   
3.2.- Joining the International CDIO Initiative
Æ Does your institution promote active teaching-learning strategies?
Æ D t d t d t h j j t b d l i th d l io your s u en s an  eac ers en oy pro ec - ase earn ng me o o og es, as 
t t th i i t ti f f d t l i tifi t h l i l k l d ?suppor o e r n egra on o  un amen a  sc en c- ec no og ca now e ge  
Æ Are you planning curricular changes for incorporating in a systematic way these    
complete CDIO experiences or may you consider it?  
Æ The process:
1) Meet CDIO partners in a regional or international conference    
2) Present some experiences from your institution in such conference 
3) Prepare and present your candidature in a subsequent meeting
4) Enjoy CDIO membership (no quotes just colleagues learning together)  , 
Additi l i f ti htt // di /
Contact regional partners for support
ona n orma on: p: www.c o.org
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3 The International CDIO Initiative.-   
3.3.- Next meetings of the International CDIO Initiative
Æ Every year there are regional meetings (typically in fall)
Æ E th i I t ti l CDIO C f (13 f )very year ere s an n erna ona   on erence  so ar
Æ Submission for the 14th International CDIO Conference in Kanazawa Japan    , , 
opened on September 15th 2017 and abstract submission closes on November 15th     
// / /http: www.kanazawa-it.ac.jp cdio2018
Additi l i f ti htt // di /ona n orma on: p: www.c o.org
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4 Strategy for the promotion of the CDIO approach.-   
4.1.- The “INGENIA” set of subjects: Incorporation to the structure
Structure of ETSII-UPM Master’s Degree in Industrial Engineering:    
Hours/week ECTS Hours/week ECTS
6 6
FOURTH SEMESTER
Final Master's ThesisFinal Master's Thesis
THIRD SEMESTER
6 9 6 9
2 3 2 33 i li ti bj t (A t ti & El t i l 3 i li ti bj t (A t ti & El t i l
    
Curricular configuration Curricular configuration 
2 3 2 3
 spec a za on su ec s u oma on  ec ron ca , 
Chemical, Electrical, Energetic, Materials, 
 spec a za on su ec s u oma on  ec ron ca , 
Chemical, Electrical, Energetic, Materials, 
2 3 2 3
2 3 2 3
Mechanical, Construction, Org.) Mechanical, Construction, Org.)
1 subject on Industrial Management1 subject on Industrial Installations
2 3 2 31 subject on Industrial Technologies1 subject on Industrial Technologies
Hours/week ECTS Hours/week ECTS
4 6 4 6INGENIA (second part)
FIRST SEMESTER SECOND SEMESTER
INGENIA (first part)
2 3 2 3
2 3 2 3
2 subjects on Industrial Management 2 subjects on Industrial Management
    
2 3 2 32 subjects on Industrial Installations 2 subjects on Industrial Installations
2 3 2 3
2 3 2 3
        
2 3 2 3
2 3 2 3
4 subjects on Industrial Technologies 4 subjects on Industrial Technologies
2 3 2 3
CDIO initiatives highlighted: 
- The conventional Final Master’s Theses + INGENIA project-based learning set of     
subjects for all students
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4 Strategy for the promotion of the CDIO approach.-   
4.2.- The “INGENIA” set of subjects: Basic concepts
Æ Subjects covering most specializations of Industrial Engineering in which,   ,  
students face the complete development process of a product or system   
including: conceptual design, basic and detailed engineering, implementation     
and operation
Æ Students choose one INGENIA among a set of 11-15 subjects with a similar 
approach, including: 30 hours of theoretical lessons, 60 hours of supervised lab-
work, 30 hours devoted to transversal outcomes and around 180 hours of 
l t d t k i t f 3 t 6 b d di th t ipersona  s u en wor n eams o   o  mem ers, epen ng on e op c
Æ INGENIA subjects cover 12 ECTS (12 x 25 hours of student dedication to the      
subject) At least 20% of the whole Master’s Degree is devoted to project-based.            
learning with a CDIO approach aimed at the complete development of          
engineering products and systems (INGENIA + Master’s Thesis)      
Æ TYPICAL Topics for the INGENIAs: “Development of a Formula SAE car”, 
“Engineering a complete machine”, “Development of a medical device”, “Daylife
products”, “Development of a domotic system”, “Development of an industrial 
t ti j t B ” “D l t f t f d ” 12cons ruc on pro ec : rewery , eve opmen  o  a sys em o  rones , 
“E i i l t i t ” “D l t f t t i l”ng neer ng e ec r c sys ems , eve opmen  o  a new smar  ma er a …
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5 “Ingenia”: Main results from implementation.-  
5.1.- Main figures of the different “Ingenia” subjects (first experience)
Different INGENIA Students / Groups / Teachers / Student  
Subjects
  
Subject
  
Subject
  
Subject
 –
Teacher ratio
Formula Student 14 1 project, 5 divisions 6 2.3
Engineering design: 
Machine development 
j t
23 5 6 3.8
pro ec
Development of daylife   
products / household 14 4 10 1.4
goods
Smart systems 1 project 5  
engineering 11
 ,  
orientations 7 1.6
Development of 
electronic devices 17 4 12 1.4 
Development and 
management of 
industrial construction 27 1 6 4.5  
projects
Development of an 
l t i it l 23 1 project, 3 15 1 5e ec r c y supp y 
network
   
subsystems .
Biomedical 28 6 6 4 7engineering design .
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5 “Ingenia”: Main results from implementation.-  
5.2.- Main typical figures of the different “Ingenia” subjects (first experience)
In conventional subjects I bj t f thControl aspect
   
before the promotion of n su ec s o  e INGENIA Initiativestudent-centred approaches  
S ti 45% 75% 95%uccess ra o  –  >
St d t tt d t h d l d l 35% 65% 85%u en  a en ance o sc e u e  essons  – >
Typical number of answers to debate questions 1 – 3 6 – 8 
Typical number of student questions / hour 2 – 5 4 – 7
Number of teachers inside the classroom at once 1 – 2 2 – 6 
Frequency of meetings between the teachers of the 
same subject 2 / semester 3 / month 
Frequency of meetings between the teachers of 1 / semester 1 / monthdifferent departments     
N f i t ti ith t d t t id thum. o  n erac ons w  s u en s ou s e e 
classroom / week 0 – 3 5 – 10   
0 – 100 € / student for 500 – 1 000 € / group forResources needed for practical activities      practical sessions
 .     
prototyping tasks
Number of professional skills promoted and assessed 1 – 4 8 – 10         
Hours devoted by the teachers outside the classroom / 0 5 1 2 4         class hour .  –   –  
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